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(54) OPTICAL CIRCUIT AND NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both an 
and/drop function and an optical attenuating function 
and moreover to suppress an insertion loss to the 
minimum and also to realize an optical attenuating 
operation which does not depend upon polarization and a 
high extinction ratio. 

SOLUTION: This circuit has a 2 x 2 variable optical <D j- ^ 

branching and optical attenuating part 10 and an optical 
attenuating part 1 1 . The 2x2 variable optical branching 
and optical attenuating part 10 functions as an optical 
attenuator with respect to a main input signal light 
passing from a main input port (1) to a main output port 
(4) and functions as an optical switch having a high 
extinction ratio in the exchanging of an add light and a 
drop light to output the drop light inputted from the main 
input port (1) to a drop port (3). The optical attenuating 
part 1 1 functions as an optical attenuator with respect 
to an add light to be inputted from an add port (2), The 
add light passed through the optical attenuating part 1 1 

is inputted to the 2x2 variable optical branching and optical attenuating part 10 functioning as 
the optical switch and it is outputted to the main output port (4). 
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H^li— fit*) ^ , ^nir.Pfi^.*ii,5 
[ 0 0 3 7 ] ^A*?^-- **ib >.t:t6±A tJiB^yt 

afep^te £ ^(i . s w 2 1 t-j^t /£ .-'m;-: ti ^ ^ .1 , l : 

J2 J; Off #m5«*^W^P"t-5 ,!r ^T-* -5o -T^r^, 
y "^^x : ySlT-^ff 2 1 , 2 3 -rdMXS > 



f4 . v ;-vv t y<ST*2 1. 2 3 '»(£TB^.^ ( N 
+ 1 , 2 : t . :' ' 'S^.^^f- 2 4 '/>{•:•: r E ^//'^ 

X t _ j! 5 £ 9 i 1 S W 2 I , SW 2 3 , S W 2 4 -^te^B 

^ ^,r. ^ k ^ ^-!-' - i 

■6 "^ - ^^.^Ji. ^ l -.o^^r:?^ S W 2 4 'C^r 

ofetH 5 i/:r : r ^f^j'iD^-5C h^r* ^5 0 

[0 0 3 9] .:/^0 t :, ^^^ : ^o-rl?^^. iSffl 
^^^.^■^ n 5ifi3^ii/ 1=^3 4. ^ r ^^-t:;t^^1t^:r< o T 

zii&r&^&m&mt&frz - 1- 4^]-^0 
<:> -i ^r--? 5. 

[ 0 0 4 0 ] rt^Sfir-IK'O^ri'-T-Uv -tA^ff^- 

^.OaiiSiM=^il-7 y ^-y - > #^-Y'W&2 4 ^'it^^ 
(N 1 , ' 2 ) tz -r. .^6 J; 5 SW 2 4 0-'ttH4?5rW 

T - i/> , y / . y x >- ^"S-"F/>tf 2 4, 23 

*r 2 iitiiii $ r. t ( : s ^ r , s i ^ M tc fcfc Piih ^ n 
5. rK h'n y.^W^rf-f' '----0 

K [J y '/.>^?^{i , y -y ;r_ > yffl^Fi^tf 21, 2 

[ 0 0 4 1 ] (S 3 oomfejrlft . fi^if 2 , 4, 5 ) EI 
r 2 1 , 2 4 > y ' - ,y :r ^ yS^Ffe^tf 2 3 h cnfyjn, 

[ u o 4 2 ] /j:^, K5ts 3 i ^^6: =: t-^ km 

& r > 'JRm&fttet'&'ft £ k\ 6 C £ f x M ^ o -7 ^ ^ 0 
ff'J tf , ^ m v - & 2 4 2 6 V \t , ^ y ' ^ ^ 

> ■ </ ^ ^ ^ ff ,o cp ^ ^ ct> *tf- ^ .6 ,7>te « t S£ ft ffi 4.' m A 

£- { « is ^ # ( i • r s f * - J // ^ ■ > k i r i • 5 o 
[ 0 0 4 3 ] ;^#m : -#y^f:i . ^ y.^-J'i ^ys^p/^ff 
2 l h ~ r y / ^ - y £iT-r£M- 2 3, ^ ^y - ^ :v x >^ 
^Fi-#tf2 4 £-* : -ya-Ft*ff2 3-:Ot^f(jjrf 
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[0 0 4 4] 4 ^ . ?g.tf3t 2 , 4. <? ) X 

oii, W^^iEK^S4^^t^H^^t t S3-'' 
T-'t:^^ r - - he r .»-' : ' ■ ' .r. r > : ^ 

3 1 J .0-<" ^ . ' '/*i^F#3-;i l 

[ 0 0 4 5 ] -.-:./.-.•>• =l '^I^^t- 

21, 2 4 i^^n^^i ^Tt^;^,L-O y v;t^f^if^3 1 *: 
edS'^-E ' > !*#f'# > -I" 5. + i., r . 3 l .r>fti;>fe 

I 1 . ^.faft*: ^.5: >: r. '>) , ^^^ot^ftf^ 
M^'fScMn of. r. m 7j £ *i, 

* 5, 

[ 0 0 4 '5 ] (-5s 5 v'^HTr:^ . rilK^ 2 , 7 \ |*] 6 

x&rSl&'O £ 7 i:-^ r. v^J Fr^?+ -orf 'f^-^iV-^iEl 

ittfl&*?£3 1 1:6^-+- 5^K.r*MJ: . #^3 1 .^l*. 

r: - sw 21, 2 4 

[ u 0 4 7 ] .k'J£$LW?&^l£. 5 4 '.Oi£*^Ti.|;~:B*7 6 
y :e <'S-P*'££i- 2 11-2 -y / . •;' ^ ^ 

-P/£tf 2i, 22 -^fc^ . - • - . r 5'2H-?#f- 2 

4 2 J*'^-7 > x ^ v^i^p^ff- 24, 2 5 T-»S/* 

l . *orbi:sm3 i ^aas-r 5 - > i-**nft.!:-r^ 6 
[ 0 0 4 8 ] -Ic^lJfir^flftTti, ±A£»;tf — s m 

;?tlT:^ai;j^- ; -^.'-^ •;■'=.> ^§i^P?*ff 2 l 

7) p - , -r -y ^ ;.- ^^-[^F^H*' 2 2 - ^ 

i -y r i, 2 3 (0 " cr .-^ f- .,0 

^^p.^tf 2 5 '/ c .7. h . ■■/ .-. x > ^^-I^F^ 
ff 2 3 ',0^. A — Ti 3 . — h KO&H&klh 5c U.± ^W y Sti — ft 

[0 0 4 9 ] ^A7j^^- ^ .\Jj-tZ>3=.\.1}it ^ .rt 

> ^MT-i^ff 2 1 , 2 2, 2 3 Ofc^l^Nj T (NJifi 
*) /j: ^ .t •> SW21, S W 2 2 . S W 2 3 ',0^ fi 
fi^iS1'6 c 3. SW2 1, SW2 2T i rT^*^ 
<E^ft$r^-:t. ■"•y-;^^l-^?f2 I, 2 2- r .>* 

[0050] - ^ : - ¥^L^-t>f-?\- 2 l ^ 



S ^ ^.-T l- ^ 7 > C , S \V 2 1 , SW2 2i:¥ L I i ft 

[0 0 - i ] 3LK.V-:'— ; - *.-H-r*. ••• ^'-t i- 

s -7 ' - -n^l::tj.^ ; - ii;;: t :^ ~' - : -'S' ^ 

ft. -v j ,/n v r - <'*i : Y' : i$r- 2 1. 2 3 .^i^ • N 
M.'2! ?r . -7 - - , .x ; - #*J. + &tr 24, 2 T ' v i: 
f l N t , l : ^ 6 j; -> S W 2 1 , SW2 3 , S W 2 
4, SW2 5 r >'ZH&*:m*&-*-Zc .-ii.il J. m , H/'.;/: 

[ o o r. 2 ] - r > !: ^ . sw 21. s \v 2 r. "Vf.- 
^ ft ^ -7- .* ' ■ " ^ v '^^Pr^^- 2 4 . 2 5i'-'^ 

n. i^tri.^ L t'*blUX?KZi' -7tfe&*K£yt' 
7 j .1 z .ZX\ i >" ^^f-^- 2 4 

- / x ^^^Fr^fi-2 o ^ ^m^^'S&fc 3 1 
^^f'ii^i^^-r', s w 2 1 . sw2f;.i:¥ii^ 

*Bft<-: *5-:-l 6 C > M L "5 , ;^a»£5 ^ ^'ia^^^ : ^Otr^ 
[ 0 0 5 3 ] ^^IJSf-i^^TtE^lis 

- ;^ .v^^F#ff ^.^£A^r=^-r- ^cT^£w>t\ ^^.^ 
K^tt^fti^: 0 ^^l^^^S^i > ^"^^ 5c. 
[0054] .-^^^^'^J' r ^^^:i. HA^ft^ 

.^/^fl^lij^^il-- / '^^ x ■ ^^^F^^i-2 4 , 2 5 '.O 

y i:ts^^^ ( n - 1 . ' 2 ) y 6 x (1 S \V 2 4, S W 
2 5 ..o^»e ft I^SE'f -5 ' > ;i £ ^ . r K - h A » o 

^F*^ 24. 25, 2 3 ^3 6 -1 (: ^ -5 

^i^^Ttti:^^^ ^ K. -ny^lti 

1^E#r-- y =. ^^^^2 2 ^^Ifi-^^' (N - 1 

' 2) - > ^ 5 .t. •) ii S w 2 2 '7> jf , i ';f^ft4'a^^i* 6 1 

ili: ^ . .*r:*— u K:^ -■'"^-^ or^r^li. ^ ^ 

; . r : ., p^.^f 2 1, 2 2. 2 3 1'3 i^il^-^ 5 .1 

ii.v^soi?. r^i '^itti: -r^fiJi .^n<f-. ^/i. *'* ^ 



[ 0 0 5 5 ] (H6 T) M^m ; IS K 2 , 3 ) 74 7 

SA ^H^rr.nL-UIgg D|g fj -^.^tH 

j^fl, ^ 5 /| ^5£^ T&:~:?-5;-r 6^ :• • ■ ,/ i- ^pr£f |- 

2 2 \/i«r)i-e^ A -t-^r-f- . 2 •• 2^ A 

1 Ol'^t^v : P;£fi- 

2 1.2 rUJ^tfHJt^S If3. i'3 .r»^«Er:ffe>!«!^ 
'^.06, :n:;^^tfi5l 1 tfi^to';' ./ ^l- tf^^-fc 
?f2 4, 2 :>?5£v : && tti 3 i ;A ^' .- -^^.Hi^Pl.b ^1 

[ 0 0 5*3] t^**A??lA;^ _-f_A ^ A-t<_/T 

-E-±AA — f IA •? ; ' ■ ;■' .=_ ^A.^P^rf- 2 1 0 p 

.'<■ A- , y ^ .c >- ^^ : } : ,>ff 2 :\ 17 l: [ 
■o&im*frz^ r ;:^L ~; - p y -Atf~ h 

iA -''.v/x; ^^^F ( Tf- 2 1 ^ ---A -h«oM 
1^i:.5r.6 c . -;A- h M .Tf i.. r :£ f A - I- :A 

, :=L ^ <• 'S-Fi^H- 2-1 r .>f H - : - . " V ;r 

i>r 2 :uo >> J^'|^*(i — 

t*A^A ru^rs;* ^f. -5 A. 
[uod /] ^P\JAt&:K..^ir%^\^r.\x. swj 
1, Sw 2 3 iitft?£-fr- 5"£.Jj& 0 t -t& 1 h t:. cfc 0, A 

IA SW2 1, SW2 3 ir-ffl^^tt^J «r^?t6i-S ,^{1 

£ 6 * o-o^, SW21, s w 2 :j :.: ^ l l A 
*rf#36-J-# c h Si .t 0 , iH^ffi 3 1 {- ?r L A A A Aft * 

[ 0 0 5 8 ] r A ■ K p 'ft 1;, sw 2 1 , S 
W2 3l:^ 2 ^tttii^r^i^a^^ftfe U SW2 
4, S w 2 5 t: 1 ^ fj] 0 t: t ^ i > ta ^, £ 

Ufa, sw 2 4 , s w 2 5 LS-^tt>i'tt^t^ r. t 

«!r^r-*s & r. sw2-i, SW2 f)(;^Li^ 

^^r^t^i t l-X . 'JSSS 3 2 litirr k^cd 

[0059] ^(7? 5 2X2 ^£?t:#il**#«3e*B 
(75 ^ Jfc ^ > ^ ^ ( , (5 « ^ i-i S 5 ^ i l 5 «j f ^ *3 J; 

r KTt^it^^m^^ r. <h wet 5, ^bt-i, 3tJ*S# 
[0060] /^*5, m 1 -^4 c^n^r^cDit.Rfe-cfi, 



2i' 7 '^t\ ^-^v ^ > y^-^Fr^?f 2 3 r-, ^ 

v M-f-^^r 2 -J 'OA-'f^-h '>r-/j: -A - - 7 x ^Li 
F-^r 2 4 , 2 -r- 2 ^--rii^ 9 &mr>fo'j ??. ?z.?>vjr> 
•i> , 

[0 0'i 1] |;:;rt L • r ^^J^f&tO'&ryVAi . ±\ 
t i^-&^'03ii^4r'V-^M, SW2 .3, SW2 5;:^ -'2 

H . - •% r_ ; • *r*i J-ivfr 2 4. 2 r> i* 2 RJit ^ 

"A ^A^f^^-^'Or^^^R 1: l/-:-/;-.',:' -/^^^ 
K ^ . t f "> S :% *< i " A i " Pa it -I" ^ -I A -v .v , •£ ri . ' F ' 
inHl'l, s .r : ■ ^^ : f : .vS- 2 I. 2 :A2Ai:l 

ri •■.or-, - a j -f->M— h --or K^..o/<frS,!i^ 
A-5 C 

[0062] M s Aag^^ A^ht nri;^ 6 

fB4 1 t'X&Tk? 7 y Kg|3 4 2 £ ?t -y 

'n 31 : ^liT'^ff 2L, 23, 24, 2 5 fi. 2 ^..O 

ftHSyillS^WiWc: — * S W2 1 , S W 2 3 . SW2 
4, SW25. 2 ^(Dttii)M&&t'>bmp%* ilic S 
7t , ^ - / n -v ^ ^ rS^Fi^fr 2 1, 2 3 m <T>W 4 3 \Z S 
S«3 1 A^¥A.^n, -r- ^V'x^ yS^B-L' 4, 2 

^ u /j. ^ ( _. y , N v _ ^/^/-^p^ff 2 3 ^hiyA?? 
KSSA^-j^^T^t 2 6 ^.frLr^fHSL^^- ^.^^— - 

[0 0 6 3 ] a^Sa^E^M^tte^A^fs^-^i Aii" 7 ' 

^TtWSftll'k-S^. A S W 2 1 , SW2 3 , SW2 
4 . SW25 Com£pM;*3 *Z7 V y ? h Z. t 

[ 0 0 6 4 ] [21 8 tc.^-r J: 5 /j:^.:-*^^— h 

[ 0 0 6 5 ] ^c^A-, 7 J; t;^ 8 I'^^M 6 
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mpmX'li , 2 ft-Ogt^tS 3 1, 3 2 ^r.^Xh- ^ u 
tffU 0 $r^^"^-5-7 : / v,.;, ^!^^ l'^fcif^ 

±A*M*-- t ^^:t5:?:;:^; . 1 tto&-««3 

^&*;K*(2^l 2 \ 2 =J^Tc>>L$3Ht7i:WSES. 1 0 

- r ' . 7' ^ ><*^;*i\-2 2 & " %tl -/i^ 

{2(3. ■■ '.-^ ^ -^a-l-^^r 2 1 . 2 3^>2-SW2 
1, S\v: 3r.t£l i^;'.-5r^E L . /^ft 7.>^&^7: 

[OOC'I] (£7^31^:^ ^m:, [*) D 1 0 
ii, r.'.^r;H -;-;/•; 3^ 7,35 v ( ?.^^^ y^:^1\ - - 
ti, L3 3 r.;-^i-;lf5 2 - T » jf- = «= r> ^ # (_■ /it? Xf- 

[0067] EtC&l - r, 2X2 "H£\^^:A:M^3 
1 0 temBx-tZ-' y,'-y^. > ^SH-^?t2 3 tO— ^^>Hi 

7 ^ y :r. > ^S^j^lf 2 3 /M^TO J; , ^hh * Jj! 

[0 0 6 8 ] -£n&%mviZ. £A*;K-K Mat'.T 
telESt!^ ~~ h fi , -7 ; y •>' i >' ^S^F^ff 2 1 '.O ? 
n — h . 'n y > ^'^^F^^ 2 3 jOX/i^-X — 

II ■^S' y x-s ^Sf^jr 2 4 •/> ? n ^ # — h . ^ 

[ 0 0 6 9 ] £A£tf- h A;*i*&±A 
^KtSft^li, y y ^ v^S^tf 2 1 tzwsfi^d* 

N 7c . -v ; , y x ^ ^g^-^a. 2 3 i.OfETBM^ ( N t- 1 
2 ) n; > 6 X •'■) '<:. S W 2 1 , S W 2 3 ^iit^&^sft 

^. ^^^y^ V^^^F!*^2 4 TXfitlgsy* (N+l ^ 

2 ) K t & x 0 i: s w 2 4 ta fi 6 : ;c 

^F^ff-2 4, 2 3 2 fk&ti&'tZ z t 
?S5ttt-?3iih$n5 t ^ \ tiff ^-7^ r>^fg 

[0 0 7 0 ] it, Th'^h y^ib Kft-fZ-r FftiD 



, ^ •/ ^ ;v ^ys^pj^th 2 4, 2 3 ; /;>f.v^ 
^^' : N - b 5 J: S W 2 4 , SW2 3 '^'ffitBA&aS 

' ' ■■' -x . y^-Fr^ft- 2 1 ( r ><ZTlimi : > ( N * i ' 2 / - t 
■^'5 J:. '> ( : sw: 1 oa^f i-I^S-^ 5. :. Jr. ^ . ^ 

^ : iM2i, 2 3 ^ 2K-iijg-*-6 .2 5^r. 

[ 0 0 71] [£] 8 JVi :■]■'— - ^. il 

itB#;:.Hi-r o?- ^ ^ - ^-r;. 

S: - ^ - v ' ■ ^ mm-r^fz v>t:ffli • :^ ^ c 

ir> t'fn<7)«Ei:f--,rt, i^Sir..^C*r^ ' -y 
■^S T-.'-vlr 2 3 pg£ 1- >t b ^ K> . £i±- ^ ^ 

[ 0 0 7 2 ] ("3? 8 lO^^^-.fife ; IS^id 2, 10; 
^ ^ - F- Idf)-:. O- f*i| ^ L r . 0 1 5i lOAD M !) ^- ^ 

^ A * 1: ^ - r *s iv . >■ ^ ./ - K 8 1 ■ ^ ^ 
— V ' - H8 2l:5?i£.^i.5 : . r.:r\ y v ^'Pr*3tOfl 

t K ' K'J y 7^i^j > /l ^ x hfci^^tt;Ki:«iA 

^^L-fZlza, o ADvry — Ki:tet.54f t v^.c- 
■■' K= :^^*55^-e ^ Y 3/ ^ > ^ttESS^ £' h h - 

^^^fticiKr-ts - ^^^^ 

[ 0 0 7 3 ] Si if*, c-f ^ + 

[ 0 0 7 4 ] ty^./- K/i*o^^tir^ 
^£ fl ^- T- » S n ^ ^ ^ ^> 5t E SS O ^ X .^3 ^ - 

^ iiA^^ns. c:r% ;> >*^y ^>?*[ir&t\- 2 

1 -7> S W 2 1 CO *& f 3 ft K n ■ / :/ If - h c/> /^ibg ht 
1 'rn :m^jE«C) C^6i: iClf L. -?v>^Vx.l> 
3'/>S\V2 3 OlH^ft^fSfa^^.N tc t ^ 

SJr. ±\.*/-^-h i:A^.:^Tfc£At?fa#7t^ 1 - 
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[ 0 0 7 5 ] 1 <n J".. I:. , h " ./ 7^- ; ^t.'L-^- -V 
•r7\ iM^MsJt * ^'ht 1 ^ — : - !: # Efl 5 ;i 7 ii^. . 

• ;a r ;^-//7 T •/ |- ^^^^^.^x - u ^ ^ ^ 

[ 0 0 7 6 1 (59.^a^^.3fi:f:^l 1 ' Z Z "/ 

(J:. E*I 1 1 !l-7;l- v l -i: A'- - 7 h 4* 'J " f 

■ < — » J:;g^ i_ v tS.fotSj ^T:-r, T- y h 17 " r >'ft 

1 d;:7;17i;.^) 7* r />5. -^-h':. . -.Ht*.?-^^ 
r!->.:^*i=fctl-^-f.-tr> * 7 — ' — u , -tr . S,t-» 

-t^5/^L .T^m . *S »■ r >'l ^^770^£0{^-t 

l : ur^ft' * ;»ne i_ r ^A l : -^d^' 7 

5, 7. r*. 'l^-^^^ff:.^ i.rE i i ;:-n \- 

[ 0 0 7 7 ] -r / • ' -y x ^.^p^- ^ i o s w 2 1 7J 

<5;§{£J!S£ l '.; >■ i ^ ^ v 

^i:#i^r&tit<-8:^t6: >^"7;* 5. -f-'/^ 

iiooi ^ x-r.'i- + -r h So ft y • ' i fa" fi: *r Pi ; * -f 

Ttft&t^ K y h is uti A * ?>. 5 X '*) *H&:»**fcr: 

[0 0 7 8 ] ff'J*i3\ 
r 4 — 0 dRmO!SA$5a-?{f bOl- Ar:£ 

/i-A^-v^ h*rt££ IT - c ^^?t?— h-^cofrtozttj}* i 

;a:^gfi- 1 OcBm>; ^SK'-Of^AfB^r^ 3dB> 

t5c u , ^A.^fs-E-TC 05t.*^*1g;<7> 4 tiRm 5^ 

dB m <Jy = ^ y f # > -5 &' * : - - ^ r ~ ; t - 4- h r> 
^M^-10cBmC^5J:-);: : ' K - 

'^^Lt^r^o. 86(cl^;^;-r 5. -r^ir. 4-odBm<o^ 
ffiasar-ii* (boL'ri3-:A.*fi:-*§- -t:^- '»wjtfi3i^ J; 

L "7 — l OdBm-7.> — ^ilii-r ^>rt 5 d*-?* 5, 
[ 0 0 7 9 ] ^i-U-J;^ 7t±i'i'IS' r - l A.'j.rc^a$r — ^ 



^14-^7:>^7^ 

■■■:> ,-n, -ft* £ ^.r^, 

[ u U -S u ] I- " /; r 77 J - *~ • - -^r.'.r: ^rl-x± v-iitH''-:i" v 

rf :a i . 1 1 » i^ T ii sfi 5 y SJ =i ^ : : ?j ■ ~~ ~ r 

.^'--'^>'. 1; .''/lis K-'^^Jj - 5 /'"^ . /"l"^ ^ 

V 7 o 0-r :.,-t :_. ^t. iL-.^-l'^Ui^lSEiciT: -"7 
flr;;. > p / - - h^..^^, ^. ^- Si;v, .h • / .»:A: / f * ±17;; 

* - 5 " 7 . V v ^t;>,' f^^f^^t 1- ^ r "'5:^f-^*i '"7 

[OOS l ] i;j. _tr_ . ■±l?:-&> r .>m 2 ^>%l&j : -fh*'$:iL 

.•^.* ^ : ^^^2 I 7 y^7fl^^N >^:5^ 7 Mb3 

'rri%-±iM . in(l^:5 ^ r » Ma^^-r 5, ^3. * 
4. ^ 7 iO^afc^Fj lE4, 5. LO) T'fi . - ^ 
^^^Fr^it-L: i - c y-^-r— h . -^^.^Mfrt:^ 1 

'^is?l*^*N 7z ^ 5 ^ o 7i S 7 .o 

3|3feF^^ii^t . -5" y • • y x ^ .^S^Fitff- 2 3 <.7M'£^ 

(N+l. 2) ?! ^ -^6.7 0 \z.%\*£-t'2u\Z. 
ffi>K— h klii^fa^-Tt^Um - 1) in'.Oft;*T-t:}£?£ 

[ 0 0 S 2 ] 5 .OUUt^tfe (K6) . S W 2 1 , S 

^*3i^ / s-^^.'Ma^^^'ii'«t-*--*-5 7 h ^&3r>7-7>. 

«o^>ii$tt:A-* l. in:i7^5^ 7(:iitei7 y r. 

^S P/*?f 2 2 -C t 7V-'L— 5J'— h •-^0; / '>ii4:*;A» 1 ''in 
i7.v-67; -> i:.^S£-^6£.K^*»-^. ^on^. ^ - ^ >• 

iiUm-O/m)- i7.^5 t 7c^l. ^ -V h 

2 2 i, r .>^4^^^»N t ^5 J: '? ElP^ • . ± 

: - ;7t:7t?^^ 6^^ ; "^^'0^,t^(m" 1 ) 

, nii7^^ £ -i i7^i|f?-r^ c ^^"^ C 1 ^. 5. -7 

y y j ; - V^.y^yZ- 2 3 -.Ote*l=-^^' ( N f 1 y' 2 > tc 

— h !7c7>j ^i,5:-S^)1t^-5 : n7^!i;^ (Cm - 1) ^m) 
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[ 0 0 8 3 ] SO '7>^;fc^K£ '37 - fi : JioC-^r ^. 

i'Ei6: 1: f] -r >. £ 0 >;':<.., r r- -fV: p 

'OpIifi'B^Tci'fe^s^^^- <• - vii^-f- 5 7 l : . ii 

' ^ f-i*H- 2 ^ 7'. K- "K" ^ 

I /m\U*zt 't r .>Xx fe^^^^: - ;i!!i7:;>iieil 

[0 0 8 4] ^ a ^--V . r - ^ &/<p/,-£<5 

fist US) i * fiftf - :-. *; ;?; I S'r. V — 

K '-• y y #\ ft i*-u- r fc^ i +h & - ,i : [- tr.tr x .*> & c -r 
r*. ^rf^fI-&7t^)^.tt^--^iLg;:^^ 4. 0 j; -/ •- k 

7j [J - C > v /■ ; , L - < -> r v .7 ^ ( - 3. i r .V £■ 

[ 0 0 8 c> ] ti .(;. ^^0= 7-'+ : c]?.*^ y ; 7 j f y - 
^MtoOADM >- H -_.;£*i=r 4*^^ l, 

[0086] u&nmm*m) wi^afliis--?!;, # 

T? .*> 5 *t ^ ^ V ' ^ 7' X > 

±r l / 2 ^^teTB^$r|3:it/'i^irt^-v y y 

^^flilM. '■yy.-tl-X-^T^ 'J y KiD^&mj: 0 Li 
Nb0 3 ^^^fi^MS^^^i^L . ®«£t*^Tta& 

[0 0 8 7 ] i" ^2k : P^^$:«i5t-t-^ 

3 d B-g-^^^i,!: ^r^['^^^^4rm^^^. 3 d R 
;«-iS#g <!: I- x mffe-r Z> £ L£0 -r* ^r, jf ,r> t> t, .7? 
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